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(54) OPTICAL RECORDER AND OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a high-density 
recording and to reduce the possibility of abrasion or 
damage by forming a lubricant layer on the outermost 
surface of an optical system and providing the optical 
system with a near-field lens in contact with or adjacent 
to an optical recording medium. 

SOLUTION: Laser beams emitted from a semiconductor 
laser 6 pass through a beam splitter 4 and a collimating 
lens 2 to be converged on an optical recording medium 8 
by a solid immersion lens 3 being the near-field lens. 
Here, the optical recording medium 8 and the immersion 
lens 3 are brought into contact with liquid lubricant 1. 
Then, a reflected light from the medium 8 passes 
through the immersion lens 3 and the collimating lens 2 
to be made incident on a photodiode 5 and it is detected 
as an electric signal. The medium-side surface of the 
light source side of this immersion lens 3 is made 
spherical and the sphericality is designed based on the 
thickness of a solid lubricant layer 10 on the recording 

layer of the optical recording medium 8 and the beam diameter of the incident 
surface of this protective film. 
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WBB¥ 1 1-3 5 3 4 



ot$>^ fro. mx&3kti\ mmsmmftte&f&zrz 

&&ig^3-77^-;i/FUvX£«LT^5£ 
BE3tE««<*^^»«©*affifc«l»*JJi*R^^ *> 

fro. mytmm\ mmdmum^m^tc 

[II*ii3] ft»£3tES«f*fc**rU &JtHfrS<D 
T. ««<OE»*^ttil*«:ff53tE«ttlBfcfe(r^T^ 

PgtfrO. 8tt±2ttTO-77-f- 

Set s ^essb. 

->*3y-U>X ^f^^f-{ • 7*— 

y • y y y K • -f-r— >>3 yuvXt L< r&ilL'V 

So 

CI«*3S5 3 ^77*— Jl/Fb>X©#MBK>ffi*3«fctf 
^ES!8f*ffl!lOffiOt^-rn*>^«ffi"e*SH*«l S/c 
tiiil*3l3 07tfB^SMo 30 

[n*3i 6 ] jeEa«»ojtoA«ai©*ffi±<o aw* 

If— A0ftg±T<Di£#SB5£ LrVXS<Oi^Stfr 1 0 n 
mfiU:2 0 0 n m«TT*«W*9l5e*03tE»« 

So 

CH*3«7] -77^-;VKU>Xfr^{fc7;i/=-^i* 
*±jS#£^3*mfrS&5li*3Sl *fcttHI**3E 

[ib*«8 ] msmmm\ < t *>ara»]«/Es 
311*31 1 &^i,is*3S7 ©i^-rnfr^E«©7feESS 40 

Ho 

[I3*3g 9 1 «ES8M*#* '>* < £ fcBriSJJi/^ l 
K«(*Jl/igi$Ji/S2R«{*«/Ki*«/StR*coJ«^ 

l fc o t* * § 11 *« s t m. <o m bssb, 

[11*31 1 .0] EflMfcatt&WOHlcWnaHJI^K 
»fc»3RJS8E»D#EB*B. 

E«o*Ea*B. 50 



[ia*3U 3] B»»JJffl^Hi*ari9JJl±^ffi*BrS»J 

a*K»fcfc<oT«sa*fli8E«o«Ea*tB 0 

[■MURi 4] »«cBr»»lB<off?^Eafcb<i±IISt 
JcfflU>S3t©R^*<0»S© 1 / 2 J-XTfrO 3 n mttl 
T*££li*3gi 1 SfciiflMWU 3E*OJtEBttB« 

wrsnwim 1 sfciiBWwn 3Ett0%EastB. 
hmmu e] n*arisij®fr, «*feL<ttafb*« 

*3li 3E«<D3feESttB. 

[Ig*3H 1 7 ] EfiWtf fflSfbES»£k fe L < lift® 
CSHsRJHi 81 EWBff* 7>f^x 

±0^fcT : 7Wl/«^*-ra«iEftEflUiT**SM*9i 

[RSfll 9] JHWtf«lOJP«*«2 0nmJK±. 2 

0 0 nmWT"e*SEIS*^9*0*EiSSBo 

[18*312 o] s^fr. #y*i-tf*-K *y*U7 
#y-f5F, ^U7^f, ^y7x-u>w 
r-TK, ^yx^uv^Lx^^u-hfr^Jliftifc^ 
< i:t,-a<DfflffiT*SSH*3B8E«07tES«fi. 

[Ii*il2 1 ] l 
±. 2 0 0 /nnttTOfflB7^;VAt>L<tiv'- bfr£> 
4 $R$« 8iBf$<D7fcffiii£ffio 

[H«*2 2] MEJfc**** =iy*-*-Lo/X**i 
LTfet). fr-P. Kny * — *-UvX<Dft8gffll& b< 
tt*Ea«Mt«fc7#^-rif-€:R»fc«**i fci^L 

K*JS2 1 ©^-TttfrteE«<0ftE8KBo 

[11*3123] 7^^v+f-fr^r^p> tL<tipg« 

Sfct±RS«OffitaStE*«K.5H*^2 2E»0ifcE 

ggBo 

[11*31 2 4] 7#^-f1f-^P3«0{fi[ffl*fIE*E^&& 
£11*312 2Ett<D%ES«B. 

[»*«2 5] 7#^1f-^pg5SttO(ftffl«iE4Rfr^ 
4£fS*3l2 2E*OJtE»«fi. 

[H*312 6] 7#^'»f-*3y^-*-U>X03t 
HfflS»cK»rcR*S2 2fS^OT , cfBii^o 

[11*312 7 ] ra±fc&A2ftfcEfMU:%»ntt 

*ES^^45^T> ^ft < t feBitaW/EaB/S 
^TtlBii^^o 

[§8*312 s] mmmfrt>\ 'p*<tt>mmmm/m 

1 mnfom/tmm/m 2 st«*B/s«B/s«% ^ ohh 

tc®@Lfct>OT^£ii*^2 7lBS07 I d!fiiH®»o 

[is*^2 9] Eaa^Bn»JBontc«nsnB«:K 
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Tfe s H*3I3 OSfctifflMfcJg 3 2 EttO>tSgsaf*o 
[||*S3 4] ?fi#iE8rB»i»^ *«7Wdi-t 

W-r*H#*3 0S*:i4»*B3 2 E«07HESS*« 

1 Sfctiil*«3 2ESM>3teES»tf*o 
[IS*JS 3 6 ] Ea/ltf fflgffcESWPk fc L < (ijtffi 
«E«»»^&aSEH**2 7 «E<o>tES!K**o 

3 6E«<O^Egj«l*o 
[0001] 

a©E» * fc «4 If 4^ pfttT* S Ttf eii^^^o ct Cf JtE 
[0 0 0 2] »tc. #$S53tt. E«1«B©iH** 

y -y K • -fv-^a V ■ U>X*£**JfflLfc}6E»£ 
[0 0 0 3] 

!^Sfettifi«S*T-77-r-/I/F3ttk:J:DE»-r* 

[0004] c oao3ieEa««<Dftaw*atBi: l 

T> V U -y K • -Tv-i^a v * UVXlc<fc£ES£B# 
ft^tltt^ OKBMMtS, 1 2 5, 7 5 0^) o C(D 
MlO)W*ttiWO«E*Ny KOHPfkO. Stm 

>XtEH«*tOIHJc, ¥S«01/>XO¥Iffl*E 

Tie£2-£TEB"r£o l(01^ ¥S«UvX<DM 
*k:|§a^*«ft«»j^«a:IIlPtt«««HinL, if- A 
gA^ffl/h-rsct^^oieffifiES^RiBg^as. 

a— a->yy • yy ? k • v • uvXfcffit^ 



fcftES^-rA&fiKSftT^S (SPIE Vol.2412 

P80-) o commit. «ft«*npattu>xjBiff 

[0 0 0 5] Sftu U:/Xfc^BKfto«ffi#R5* 
«±Oft©Ajt*WfcfcESJl«:«W\ 

ffi*««bfcjttEa«*tajgfftirir^ (*h»»f5 

4 7 0 6 2 79) **#U— *f-(DWKB3&aJB 

io ;i/K**fflt^Tiea8*Ea , r*35rtt (#31*1*5 625 

6 179) *ftyTJ'^m&&<09tiffi* : T--s<-mc 

d/Kft£ffllvrSffil£E»'t5#i£ (Appl. Phys. Let 
t.61, 142 (1992)) t^tlTt^o 
[0 0 0 6] 

^*fi3BicttJWTOBga^feorco £-r\ sg-ic. yy 

*—jji/z/>7 - y y *y F • -Y^— 5/3 v • uyX4 2<o 
20 iSF^pa^O— Rtf«/MJBP»»B 
l£*5-77-f-;l/FJtE«T?l4^ *E»«t#<o«ffi 
fc. UvX*«ir^tt»»ROJWUlffiOBE«*«3f«fc:/> 

5 ^ (JtK^O 1 / 2 l^T. ft*WlC & 2 0 0 n mm& 
PAT) «E»«*<0SSffi3^cn6«¥*O3tt«Hi 

ffi^gMu jffia«f*©*ffi***6*s^tt«a*a 

[0 0 0 7] yj^K^T-i/'ay. UVX 

30 *HoWIBP»Jt*K«:}iaEaiciBffl'rs«*, £U£SS 

aw* »*/ {2 • (bbp» 2 ) } ic&immtzK 

L</h«<ft* (^fetyfeS65K<D 1 / 4 WT) BB**'* 
fet), BBftfeS«ft«tifeJtE»*IB*a«"rs«:tfc: 

40 [000 8] 

3ttEB»Bfc}ttEa«*Wc«feoT3^5nfc. 
S l (OTtEa^Sti. ^Rt^ESffiitfc^^bs 

*5^T, E3tES!8#^^3fifflSO«affi»ciBa?S»JB«: 

»«Sfctiifi»-r«-77-<-;l/FU>X«:*bTt^* 
C t ^r^® -T * >tEa»B T- * 5 o 
50 [000 9] #5SW©» 2 OTfelEaSSti, JtBfc *E 



(4) 
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a«fT5«E«BW»c*^T. RftE«»#*«fc*3R« 
[0 0 10] *5SE©«3 0ftES«Btf. JfcBfcftE 

jtaMWcttB-ranypt-^-uvx^, mmm 

T<9-77 KUyX**-*"* 
[00 11] £;Tc> *^<oaffl»«ttli, Sffi±tc7g 
SSfcti»S^HBT*S5tES«S<*^*3^T> 

t *>mmm/tmm/m 2 wt»B/sa*«/«s* 

C <D«lc«B Lfc ©T* S c i: "T S ftlBa&g 20 

[0012] s6te*5HB<ojaat»s6B^3eEaa«f* 

(l)-77^-/l/KU>X^ V U y F • T-ya V 

(3) JtE8«#©)tOAI*«O»lB±OA«3ttr--A<0 30 
JUa±T©«f«Efc UyXffiOEKtf 1 0 n m«l2 

0 0nmttT?*5Cfe ........ 

(4) -77^-^KU y X^ifcf t 7/1/5=.* AS:£/3c# 

(5) jfcEHMtfttf* < £ fcn»»JB/E»B/Bllif* 

(7)EBBi:fl»MB©Mte«B«»B*R»fci: £ 40 
(9)Bft^tfBttflftfflB?ft*c t 

;l/*/l/x* y < £ fe 1 HSrS^-r S c £ 

(l3)H*HrS9JB*^ «*fc"L<ttftfl^B*±«#* so 



rsBT«jssftT^*cfc 

(H)EBB^*§afKEa»», fe L < ti7tKMEa«^ 

(15) EBB#* 7vftx -fyy«^ 

A. ffi. fi&. *nA. - 

t x;wi/^a^*r sfigfbESBTfc* c t 

(16) glimi^)f?^2 0nm«±, 200 nmtt 

(17) g«tf. #y#-tf*-K ^Vtl/7-<X #y 

^V7^h\ ^';7x-UV9-;l/77^h\ * 

(18) S«^JRtttt*^-r SJP^T 1 0 /x mJW±, 2 0 0/1 
mfcTFO«IB7 ;i/ A t> L < li i/- h ^ 6 & S c 

fro, K3y^-?-uyX03tW«feL<«}tEaa 

(20) 7#*V^-tfi|§^a. L < £P]#Sfct±PMR 

(21) 7#^1f-^pgtt«0{fttBtajEfi^&«:SCi: 

(23)7#*V+f-£:rJ y *-*-UyXO^ffl!JU:Rtt 
TzCt 
[0 0 13] 

JH£5te*3R. ^tE»«8f*OJHBlcSfflB-rSo *SKO-7 
7-f-^FUyXti, )EEB»«c*Jirr*^ £7c 
tt. #Slc»^^i^LTfigtat^T^5p fit 

i^yX^?K«:?Bri5iJiltc^M?^T?£SuyXt 

L.TKBH-rsff, y y * f • >k> 

X^Zf^^Tf^ ** . 7*— 2r>y^ • y y *y F • 
^T-y 3 yUyX«rffl^^c«-&T?fc*«M<D*Ktig 

S3tEa«f*«rfflt^a^«r«fcKWrs. 
[0 0 1 4] @i fcS**3^®3ttEflffltfiK43^T 

J&gTffiiSUyXT'feS— 77^-71/ KUyX3T*)feE 
FUVXtt«(*B»«B 1 T^UTl^o yy v F • 

y^ . yij »y f • ^7-v? 3 yl/yXt-77^-;l/H 
U>X«:«l«-rs»frfc:ttKttB»»JBi:-77-<«-^ 
F U^X^SOFeOIC^^C^ 1 0 0 n migtDSSI 

[0 0 15] 3tEBa»8^&<OE«M£«»au>X 
3. 3^^-UvX2%gT7*hm-K5lC 
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[00 16] lCT\ 2Mi56MO»*Ut\»»0--oi: 
LTli. ^77^-;l/FUvX3 07 1 c^ffl)^^ilOS 

#fgg^H#£££tf^i£T*&& 0 £fcU>X<Dm#:3 

7^ ^BaoSl^y K«ISft?420»S (Appl. 
Phys. Lett. 68 (2). 8 (1996)) 2fiSffiT*££o 
[0 0 17] *5fflB<3r)r.7'7^-;l/HUVXO)tfi2S!« 

SEaJB±<0*ffi«»« l 0 BI«fMI«$ 

(d) l 5 ^SKKft-fS 
ff^*&KfcJ:ftap¥g (r) 1 6fc/J^<. ffl^if^li: 

^a±T*©«f*«ffii:uvXflB<o8B)tis, -r**>-s* s 

= r- (r 2 - (d/2) 2 ) 1/2 Offitf. 2 0 0 nm&L 

ttv.J 0 nrnfiLh* 5 !?* Lt\.CO«*. d=D- ta. 
n9 (CdT'D««HBlOff^ 1 4, 0ttiKSt:-AO 
fi^OOflfil 7T*&£) . ^fcs r = s/2 + d 2 / 

ffitix ffi*OV U y F • -fv-i/a > ♦ UyX. X-r-r 
?7f^f y * • 7*— • V U *y K • -Yv— S/3 

[0 0 18] *5H«(03y^-^-U>Xtt. B£b*k: 

nfc3fa»ffiUvX*ffl^*ci:tf»*Hr\ o. 3JHT 
VIZ, x#y Mt-rX*tB/h-r*»*3b?«/M<, 0. 7 

[oo i 9] co^^^ny^-^-i^yxii, 



•y*7yyffl»«:H»snft»«U>X«., 

-UyXOfM (Kg) fcLTtiM2mmW±7m" 
mttTff»flU:SaT'**. »»i-77-r-A/Klx> 
X^B*JC3tt*#7Xt»fcJ:^U WB»D*— JbKS 
ti^U>X*B^TfeJ;i/\ 
[0 0 2 0] *mBV-7y ^ h* \syX*^V>Tz(D 

^^n^ 0 COattWteH£t"3t©T(iftl/^ 0. 
8K±, 2«Ti:0*?»l. 5ttTtf#SLir\, o. 8 
WT^tt«*o)t7 r ^x*o^uvXteit'^ft*ft: 

OjSre* y y h *Vh<* < , l . 5 W±Ttt}tt*3RO U> 
XOEBfcBBLT«IS©K*tf ft««ciKb < &3 £ H 

[0 0 21] -77>f-;l/K 
20 U>Xa2©3t*WiBoaffiJcOTcjCi:iBE«3- h 

[0022] a 43. «/hMn*#-r*»ttttTE»rs 

(*BB#IIF5 6 2 5 6 1 7^§, Appl. Phys. Lett. 61. 
2.13.1992^) ^LT»&n*3lfc*3fi**<0***»M 

[oo2 3] -77-/-^Fuvx««#a?iaia*c» 
. i..5T^^ uvxtKiwawoawa* 5 ^. 

«»La^»&fiDUvXi:fflftC<H#fa|si) 

isa L*^uvxtJt«rsfc^ uyxtftiesaKto 
Ba*a*s^^*4ea«fcoH©a«**« < -r s c t 

Xl/VX(ng=l. 8 4) SSf^l . 5<0?S 

ftaa»J*fflt^t. ayy-^-uyXONAtfi* 
»o. 8, eas/x^AoSBftaaWia*!?!! . 5^: 

S«IW»S!iaoJP«iiWir^«5#»*L^. 
[0 0 2 4 ] ^^>tc, 7^7tr-<y*ft*tt6Mfct 
Xr^>f^{ . 7*—hvi/y>? • y y y F • w 

v->?3 v • uvxtra-oraafcw-raisaL'vx* 

ay^-^-l/yXOHPRNA : 0. 
so 5, MBlUvXo«»f*i . 8 4. SiramgiJOEST^ 
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[0 0)6] CCT\ *I5^0»*l^SI«0-ot 

*Hia*iB»5Ci;*«pnBT**S. SfcU>XOflFJ«3 
XhU£v\, *UvX<07tlESj8f*ffldoa5«:S 

X4£uut^ caa, «co42#«<*ffi©#«E-r3« 

f5Ct^6»SU\ 4*>. »*W4 UVXO«»* 
7*tH«OS±^y K»3g£ffi?4£WK* (A PP l. 

Phys. Lett. 68 (2). 8 (1996)) ^3Sfflt?#So 
COO 1 7] *5MHO-77-r-^KWX<D)tE«a 

(d) 1 5 *afcHfM"SC XB&fiWH^ 
JP^»frfc:i4liMs¥g (r) l 6 

ftmJtT*<DM#gmt uvxs^ssis, s 

= r - (r 2 - (d/2) z ) 1/2 2 0 0 n mLX 

.1 OnmttiW^L^o COl^ d = D • t a 
r nG (CCT*Dl±«HEOJP$ 1 4. 0 ttflSURlf— 
JttfDOftBEl 7T'£3) , Sfc* r = s/2 + d 2 / 

Jg-TftfcfJ;^. S^77-f-^Kl^>X03t««0« 

y7f^'^ • 7*-**>yy* v y 7 f • ^v-^a 

U>XfcH«o«ffiT*t\ 
[0 0 18] *5HBOny^-#-UvX*i. H£B*fc 
ttJfetWfft O'J^-H Us EBi»lciiK*©t 

4^tfB8P»#0. 3«±0. 7«T<DiRMfiIEtf42 
nfe3P«ffiU>X*ffl^5Cfc3V»*L^. 0. 3JKT 
T't*. h*-<X*«/h-rs»«3V/h*<, 0. 7 

[0 0 19] CO*943y^-#-l^vXl4. 

u-if-fflo=iy^-*-uvXi:UTrifK*nr^* 

fc©tff«W4fc©fcl/C«tf&n*tf (-»tt4r&K 



-U>X©SM (I© £LTt±ffl»2mmeU:7m 
mttTtfHflF±*a"e**. »*tt-77-f-;l/FUy 
X£H«c3^#^XT*fc«l:^U «JBHO*— yl/ K« 

[0 0 2 0] *SMO-77 K U VX*ti6fcO 

7^-^KUyX«Sr$n»T, n'sinflt' 
^^n^o £<DmiiftfcV$feTZ>t><DT*l±%;^i>\ 0. 
8tt±,. 2fitTfc - 5&LTWtff&L\i\ 0. 8 

WTt?ttae*o)tx-f x*o«*uvx»ctt^a*«ft: 

©jST?* y y Ftf'h<* < , 1 • 5K±T?tt3tt*3R<OU> 
X<0 SEE lc fill LT fl»*<o B*tf ft& tc/a*L<4S££Iig 
B?fc x j»jSSStS<4D. U:/X*j£*L4tf&E» 
**»&fc^«B#T*Cfctf*L<4*. 
[0021] Sfeny U>X. —77-r— Jl/K 

20 U>X4 KOJ^«flO*ffilCiaBJci5i;i!5E«3- h 

[0022] 4fe. «/hnn*wf-*»attT?E»ra 

OKBWfflF 5 6.2 5 6 1 7^. Appl. Phys. Lett. 61. 

2.13.199250 fcLTtt&ft«^s**©ss*$»H 
oa»MjB**-rs3ttE»«**jaffl-r*c tfcttoa© 

[0023] -77-f— ;l/FUvX*»[f*a?»#JJ»fc:S! 
30 , J»S*TS»l':/Xi:L;fc»fr* U>X«H<DSSrsptt 

i. 5 u>:Xt«(W»fflo«ft*tt«;... 

MSL4tM§*<oi>vX££«-<J3N*l ) <D/B0t*S 

?s^s<. uvxrtaso^-^^^^ta^^s^ftt 

45Blfft^i£*T*Sfca6, Ml— OUSftBBpa^^o 
i«SL4^u>X£ltBrr£i:. U>X^7feE»ffif*<o 

40 -77 ^ F U>X^ LT^SSiOiS«»f 

7b>X (ng=l. 8 4) J&fl9t\ @Jf?l. SOig 

#a»«*s^^i:. ny^-^-uvxoNAtfa* 

4£ 0 4^3s SffiiRSO^€r?tt«3rc«>. iSSLTi/^ 
5iK*afiaiH©JP^tt»^t3:-5^»SLl\ 
[0 0 2 4] ?5JC, 7^^7 i wy^4*ft%afc-r 
Xr>f^^ • 7#-*y»y ■ V»J yK'-f 

t~>?3 v - ur/Xfcm-ojgfi^-raKttuvx* 

3V^-^-uyX^DSNA ; o. 

so 5. JSJgUVXOfflSf^l . 8 4 . ?S<*?Sm^JC)®»T^ 



(6) 



WBU^F 1 1 -3 5 3 4 



1. 5 fcLTS^T^OSBftWlPftl* 1 - 6 9i:^So 
• 7^-iJ7v>^ • y U *y K * > ■ U>X 

TfrO 3 n mttlt* SCt ^x;^ y -fe > b Jt^r^lB 
[0 0 2 5] *fffl»*J*ffl^SCfcW\ U>X 

[0026] ^*5, «*iHp*#^*»««T?E«-r* 

©^ico^T^ iSi*iBSSUT*»KBOBflPSP^7tES 

[0 0 2 7] ffi#iimm^<tcPIS-r^ J £>OT'ti^;^ 

ft 20W«M*IBBfSttMft if c t 
HJf*t4»telBSLaw^43fetrfel." 4«±l. 7& 

[0 0 2 8] *SWOx77^-;l/KUyXO«B«, 
B K 7 420K*U>Xi*W»*fflt^C £#T*€ 30 
So WrtC L a S F N 9 OSSf^ 1 . 8 5) ^ ifOWJHSr 
C a A s . Si ft 2(OiBH»f*«0*W«*r» 

¥®0. 5 mmfr£ 3 mmggt'*5C £#UvX<Dl3 

[0 0 2 9] it^7-rr^:ifJC«^nSKft 

l\ 

[0 0 3 0] CtxZcDU^Xomvi/^ftZfzt 
*fcf*H1$ilF5, 12 5, 7 5 0^tcBS^nTt^S<J: 

[00 3 1] 2MB^iDS&U:MO««*4. WTO* 9 

3tE»a»»c»«*fc*ia»-r5staBflp»^o. sw so 



10 

±2OT^x77^-;i/Ki/yX^p>M^n, fro. 
iuS3 y uvxo^jj)^ l < u3tEantfMii 

yy * K • ^7-i/ 3 yl/>Xtl< 

t><DT't4ftt,\> 

[0032] *^o$tEa«Htt. 0 4 ic^-r * 
8^iijgLrc^ ny^-^-uvXi 9*«ryy? 

K • ^-y 3 > • 1/>X2 0T'7tie^J«*2 5±lc|f| 

Tt^nSo ^/c7feiE^j«»2 5^6<oE«3tttiy y * k 

9. y#*V^-l^T:7* h*V*-K2 21CA&T 

[0 0 3 3] CCT% Ttfi^V+f-Uu ray* — 
V XSO*x77 K uyXT-^s V V y K • 

is 3 y • u^xo^aia^rffi^-r s £ £ t, ic. y y * 

-ix • ^xxh^M^StSo ay^-^-bv 

Xfci7#^tf-«:EHU y y ? K • -Yv-yg > . 
uyX^^'ox 77^- ^KL/>X©7*- 

T'&So 

[0 0 3 4] 7*^-<-»f~OEH"rs{fi[Btiia4 0J;-5 

(4. 0 5. 0 7tc*rr<£"Mc. RJltf (0 5) £>£VM4 
P3#<DffifflfflIE« (17), t>L<tip9jc^L/c** 

0^14^2 3:1/^ MPT7y^W«tL 
T^tf^n^o WcREM* (0 5) *SW4P3tt©fiHB 
ffilEffi (0 7) 14. lK3£fte-2^^V£-^eD&gtf 

[0 0 3 5] fflfflMiE«*7*^'9 e -i:LTffl^*» 
«<0ffi«*liE«*±J!P6««bfcH. 0 6t4Br®7g#* 
K«*B*^*STfiMB«tf« n left* £ ? tc^^ 

[00 3 6] CCT\ &^«aWft^Xfco^TW 
TlftB^-T^o H5lc*5l^T^9l2 9t4. v£7 



(7) 



ftffiW 1 1-3534 
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flfii<DR<D¥&3 0*a, rt»OP3<Q¥S3 1 BS 
□S&O^gS: 1 £T2>£, a«i#JO. 4*^0. 5. b 
li£)0. 15^60. 3 5 0«BTfiWft*iIE#»&ft 
5Ci:^W^U\ ^7 tc^-TR^O^^cti. 3 3 

¥S37tiO. 2J^±0. 4ttTOBitf»$LV\ C 10 

[0 0 3 7] WTJc*a^%*«-rsJtiSSK#u:ot^ 
Rt// 1 L < ttBWHmMII«SSBBlcS«t £ c £ £ 

coo3 8] MEEflmfwii£m a t*e«»fric^ me 
[0039] ii«ssa«ffia«*o»& (fsaji£LT*§ 

[0 0 4 0] *^ftfaa»«*0«£» (XSSmt Ltfi 40 

«f*B»««/S& l B«WB/Ka»/JB 2R**»/ 
KHJI/SC. ^^/cti?Si*«l?t§iJM/fSi^/ / ^2 
B«*B/E»fl/SSu Bf*S;fciiKfffl»»J«/af 

ebjb/s 2 Rii*«/E«jB/»tE t l < im&mm » 
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SiJJB/H»a»»J»/Ca»/* 2 RttttJB/EMJB/ 
S«*ifO«UH«l5i«:WrsjtlBaaf*TfcS. 

[0041] xmmmB*m^z>m&ic&£is 
v>gij<o««ii. «(*n»»j»/Hi*a»9ja/» i r« 
fts/isa/i /sitf/i/fiSE & b < »««an»jn/B 

m 2 R« *BST € S it a&BBS X h tfffi < 

So fc*5£U:G> 5 "5. «*»*«fiE«r@l 1 ^501 5 

[0042] vL±cDW&mmmm&(Dmm*msmt 
a^y try h*h^y*v^fflo**;i/-r«i5a*#"r* 

*ffifcJB/S<*ftfciEa». RttttB. Et*»&£*B© 

^^Mt^iftfiM^ttSo cn&OIHICiify 
K ^;l/-^gg^t±. fcfcttta ] / 6 KfittTF. ««« 
tc t* l / 8 ffisa jf * b o \ 

[0043] ^bows. mm^E\co^xmm 

b\ #SLMP2*i, RffitOftiSSOl/Ztt^ 3 
nmim^So *5»SKI45nm^i200nm 
2^lC»SL<ii5nmtt±5 0nmttTT-6 

So 

[oo 4 4] m&mmmmtLTii, mmt>L<&m<t 
mc it T^fryr xmio^v n>F7^^ mmm & 

fcS^lck^ftBrattfc^*-*,, Jlfftts fefeOfeS 
nmHll OOnmWK'^, 4$tC N Bf*BitSUB± 

So 

[0 0 4 5] anBW*B£bTti\ IBS. S^^^O- 

*jto»*«-e*ii»»caKB*R«f*«s*fflc>So m 
frmcn^ zns. si oa, m<tisv=»s mtyfr 

WK. Si, Ge. AK Ti, Zr, T a&HO&JR 
O^ffcfelO^M. Si, Al ^t'^lf^Om S 

l\> Zfc cn&tRg^ Mg Fzft^O^yfbW* 
t\ WfcffStt. B»ttfc«tl*C tfr* ZnStS i 

[0 0 4 6] SfcWc, Sl8«M^(0Altfl(0C[ 



V 



(8) 



WBB¥ ] 1 -3 5 3 ^1 
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(DjJttttff. '>4< fcflHRfc L < B8fcKX*£tt£ 

[0 0 4 7] CCT', ill §§mf*Jf<D/P£tf 2 0 n m« 
±, 2 0 0 n mttTT*5C t^8«*f ©8««aS 

2©HM#£i;3. V VI -y F • -J^—z/B V • U>X4 
2 <fc 5 - T 7 w -d/ Kft*?!lJ8 LTfHIi^ff 3 it^tc 

»*L^fca&. *iB!««JBOJHIffWl . 7JH±2. 
3*^§l^^U\ 

[0 0 4 8] sfc, tt«»jpt^JB^«fcaEa«o«H^ 
jKLTfcct^u mmm<tm<DffimzmifiLTmtm 20 

[0 0 4 9] *^E<DESHfcbTli. H£#S3<Oi§^ 
*ctf7;l/S-?i>s ffl4£<D£JBE£fK. ilESIO 
«*»c*i. «SE<kEB*m (Tefiift*, T e S b G 
e£&) , fiXXEMttB (S/T-VfcftJRfcif) ttm 30 

*E»tt» (T b F e C . «XflsJfc£«» 

8(TeSbG e ^»JST«S 0 »teES» 

[0050] tnMco&mtimicm^mmmcomj&t 
*****ffljs#E»»tfc E»7->©figtt, nn» 

itlcfitl5Cl:i!)^»SLl\mtf> Pd-Ge-S 
b - T e Nb-Ge-Sb-Te Ni-G 

e - S b - T e Ge-Sb-Te C o - G 

e - S b - T e I n - S b - T e A g - I 

n-Sb-Te^l I n-S e^fti'^S. ?S 
®<OES<0»gi^RlBE"efe«Ci^c>Pd-G e-Sb 
- T e Nb-Ce-Sb-Te G e - S b 

-Te^, Co-Ge-Sb-Te^4«^l 
t^tOT'^^o so 
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[005 1 ] ft\C Pd-G e-S b-Te Nb- 
Ge-Sb-Te j«*B#RBtf J® < x 
©ML ra*©»DiIL#WC*D* C/N. yg*^ 
4£©E§#ttK{gn5C£fr£c t^6JfSU\ 

[0 0 5 2] #f£B£<DiEt!/i<DJP £ £ LTti, «FlCffi3£ 
T.SfeO"et*4^1 0-10 0nmm WJCE 

a. rB*S«^K<, £&0©EarS£tf^T<fc&c 

1 OnmW4 0 nmi^T, £ 1 0 n 

±30nmttT^t5<l^!ifSU\ 
[0 0 5 3] «FtcESHOlEJ5lc^TE03fifiKSTS$n 
SffiJiJcT* Set 3E«8aoWtt lcffi*l£ C £ £ <fc D # 

[0 0 5 4] ««a 
Mz (S bxTe i-x ) i-y-z (G e 0.5 T eo.s ) y 
O. 35<x<0. 5 
0. 2^y^0. 5 
0. OOOS^Z^O. 0 05 

;l/h^6atftl«*4< ^t-a^R^rS-ro £fc 

;bS0 

[0 0 5 5] *«WOS2R«»JBtLT»4, « 1 MM 

£ l\ 3! 2 OSflf*Jl<0JP$ li 5 n m£Lh 8 0 n mJ^( 
7\ ckt?«F*L<ti5 nmW±. 3 0 n mKT, 2£K 
(il On m£Lh 3 0 n mttTT^S C £tWfRM£W& 

[0 0 5 6] *aWORS*ffl©»Hi: LTti. ftEftHt 
^r^-r^A K A u N A g. Cuft^I, *5ctt/C 

M**{t*4 20^JKfk^»©a-&»^»S L<x ^Ftc A 
K Au. Ag. Cu4if<OKRS**O^JS. 

Ll\ Ifco i*fcJSCTWtVB«*«f , rsS i> G 

ii*3*5t?^3 5 0 n mi^± 2 0 0 n mJi(TT*^^o 
[0 0 5 7] mJ&<0&%1ISm<0&&<Dffl£ LTIZ. A I 
ICSK Mg. Cu, Pd, Ti, Hf\ Zr, Ta, 
Cr. Nb, Mn420'>4< t> 1 «07C««:'&I+T 
5H?%i-XT> 0. 5S : F96W±4n^.fcfeO. 
ti, AulcCr. Ag, Cus Pd. Pt. Ni4£<0 
< ^ ^ 3 «OtE««:^»T* 2 0S?%ttT 1 H^F% 

[0 0 5 8] £K)t>lf. Al#^^LTti. BJSfttttf 
fi»4C^:^ A IICT h Cr. Zr. Hf^^I 
ff nS'>4 < 1 1 1 a«±0^«^:-&I+T* 5 H^%J^T 
0. 5S?%a±SiaLx Pd^O. 0 5fl^%«± 
0. 5m?%&TfmKTc^&tfft£l,l\ 
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[0 0 5 9] #SH8<Dg«£ LT14. ^7XIE mm 

ifi^sct^T'ts. #y*-#*-K #y* 

[0 0 6 0] g&OJP^l*. 0. 0 0 3mm— 5 mm^ 
^fflfit^So 0. 0 0 3mm*iW, !BSJB*2* 

£ e $fc5mmtt±W4«f*0Mtf«<fc*. io 
[006 1] «»Jtt7oylf-*H*flF«-rs«*te 

«x s«#aafctt**-rs»s i o /im«iu 20011 

mWT<OMBi7 ^ A fc L < 145/- h SrSS i:t5<:^ 

iWff*u>. co(B, fflSftEa«w*T*ntf. sis 

*«j3W"*«B©«£JB«aW I 5 0TCJK±T*S*« 

[0062] rateffl£{ffi»a#o»&fci4. ea»£ 20 

[0 0 6 3] T&*>^ Jtt07Jt«^6flLT. 5 n 
m«± 5 0 n m«TO«f*a»»», B{*H?S&J«£ L 
TJP2 5 n mJM± 1 0 0 n mJKT©WR«£*0T»O 
I?20n mttJh 2 0 0 n mJKT© Z n S £ S i Oz t 

0 n m<£>eaJ!x 1 0 n m~ 3 0 n m<Og 2 g§H{£ 30 
/P£50nm~200n mOSMM. gffiOJIK<Z)« 

m»'vma,'t return* 

[oo6 4] *mi(Dftmmmftmmicm^2>ftM£ 

[0065] «afc**H8o#ao»B«*a»cot>TR 
huts. Raws, ebb. s«ao»j««:ce*i:B« 

^«fflT»B*«»Lfc&a*rac t fewc* 

fctt % SS*t»iBfl:«BoS»Sy*fflo^TRS«ct^pjfig 

[0066] *sHH<Dftao«jaaia-efts*a*u— «f 

2kt;cn60Jl6*W4HBt4«*©|iaE»fflOCD*D 
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[0 0 6 7] 
[USSW 

(HSS0J1 ) f?0. 6 mm. B£l 2 cmO#'J*- 
hf^X^IfiliCR Zmz&V. 7)1 

3>#XBE130. 2PaOMTT% »K*i4MES* 
fcttttT. A l - H f - P d #&<DR»«*JP;* 1 5 0 
n mBf£ U ?e»(CZnS^S i O2 <0ig-&«| ( S i Oz 

2 Omo 1 %) <Dg?2^Bf*/f £:fP£ 1 6 n m. P d 
0.002 Geo.17 S bo. 27 Teo.se (m o 1 it) ^ISa/l^f 
f?19nm, Z n S £ S i O2 Oig^ft ( S i O2 2 

0 m o 1 %) (Dmnfamzmz 1 4 0 n m . 7^)vy 7 

X#JS«gH*2 5 nmML/cfi tf^cj: DffiS 

Boca««±ffi*B*ftL^ mmmics*-7>\,*u7 

W;l/Xf l/V (Rf-CH=CH 2 . Rf;CsKi3 ~Ci2 F25 ) 
kTV3-^-T-RiPSKjl Onm (Kff«|gt4xy 7V* 
hU-SO ica^U *5HHO)«EattM**fBHLfeo 
[0 0 6 8] (»J2) f$0. 0 7 5mm, 1^1 
2 c m^U^5 KfflB7-<;l/A±*CR FX^y^ffifc 
£9. 7;l/rf>^TXJE^0. 2PaO*ftTt, 
S^e^^/c«S8T% Al-Hf-P d^OEWl* 
I?l 20 nmMU ££*CZ n S £ S i ChGDg^ 

«KSiOz 2 omo i %) (omzmw&mttmz i 2 

n itk P d 0 .002 G e 0.17 S b 0.27 T e o.ss (m o 1 
it) (DtZmmZmZ 2 0 n rru ZnStSi ChOig^ 

(S iOz 2 0 m o 1 %) cO^m^/l^/P^ 2 5 n 
rru 7^;b7 7^iI^f»I^2 5 nmMl 
fc 0 S 6lC7-{/I/A©R»fllOffifcH-«j80Eai* 

>*T2ooictc5»Hiii8»u fBa»o*ffi*jefifk 

£*;fc», !M?££1U ^Stc/^-^;l/^n7;l/^l/ 
X^UV (Rf-CH=CH 2 , Rf;C 6 Fj3 — C12 F25 ) ^XtTV=3 
-*-T«»#Jl Onm (M/Pffi^tixy TV* hy- 

sa icg^u *«woisa«{**ffa«Lfe. 
[0069] (^ssfi?ij 3 ) tmm 1 ojoaaa* t mm 

ic<t 0 7 1 v frjfkmwfgmitmm (sdioi 

(80 CD ^r^L. «*MBMfcJ;DWfl:L 
T> Blif 0. 0 1 Omm^SBiSHS^flcU 
\C/^y)V^u7)^)\y^\yiy (Rf-CH=CH 2 . Rf;C 6 F 
13 — C12F25) ^rX^V^i — £-T*JU?#Jl Onm (i 

»i!Kt4xy^y^ HJ-ffi) Jctt*u *JWo*B 

[0 0 7 0] 

Tfc«oM*k:<^)tisa«B*W6n*. 
[^csoram^siw] 

[0 1 ] *ssw<03tEa«HoaaHT-*s 
[0 2 ] t^o&ffi<D u>xo«*H-e*s 
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[0 0 5 9] XmVO&IRtLtlt. #7*Sffi. ®gg 

U7^>\ #U^F\ #U75h\ #'j7i-L/^ 
;l/7r^K. *yxfi/yfb7*l/- hfr&Btfttfc 

[0 0 6 0] m^<Om^lt, 0. 0 03mm— 5 mm# 
Hffltf]T*&3o 0. 0 0 3mm*iSm 

tt. SSWSItttt****** 1 0/imt(L 2 00/i 
m£TF<D»B < tiv'— h Srgffi *T 6 C ^ 

*ttrtr*ttB®a»e£B£tf i 5ot«±t**s« 

So 

[0 0 6 2] WJcffl^fkfSgS8fteo»&lctt. ESSA 20 

[0 0 6 3] "TfcJr^ JttOA»«3^6JtT. f?5n 
rntti 5 0 n mWT©«{*ffl»»J«s H#ffl»«»fc L 
5 n mJtt± 1 0 0 n m«TO*Iifc*OT»© 
JP£ 2 0 n mttl 2 0 0 n mttTO Z n S t S i Oz t 

0 nmOES/ix 1 0 nm~3 0 nm^2M 30 
I^50nm-200 n mOESM. WE©*©* 

[0 0 6 4] *SS«(DJtfBS«{*OfB»»Cfflt^S7fe»t 

[0065] mmc*mi<o&m<o&j£j3mc-3^Tm 

So Sfc»B«BBjWMBS'--K 7^;l/At^Si§ 

tct±, Bwaw{t«Boje»»j*fflo^Tas*c!:^Briig 

[0 0 6 6] *S^(DfflO«fiicS«TfeS*»f*U--"9 r 
Slfcnso^W*EHtifi6*OB4IISOC D-^D 
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[0 0 6 7] 

(HSfitWl) ff^O. 6mm, 111 2cmO#'J*- 

- h f X^Ifilt R F ^StJ: t), 7;U 

A 1 - H f - P d fi--&©E»B*JPS 1 5 0 
nmJgjSU ££>lcZ n S^S i ChOffl** (S i O2 

2 0 m o I %) (Omz BB*B*ff S 1 6 n nu P d 
0.002 Geo.17 S bo.27 Teo.56 (m o I it) <DiB£5Ji£r 
i?19nm, Z n S £ S i O2 <0B-&% ( S i O2 2 
0 m o 1 %) <DRB#B£JS2 1 4 0 n m> T^jVy r 

BO«EB«*£ffi*:«*ft;U B*ffifc:/<-:7;l/;a-n7 
Mtofl/V (Rf-CH=CH 2 . Rf ;CeFi3 ~Ci 2 F25 ) 

e>a-^-T^/P^i Onm («B»6ttxy:/y* 

[0 06 8] /P^0. 0 7 5mm, Igl 

2 c mO^'H^ KWB7^;1/A±*CR FTs/^y^mc 

e»te«*fctt»T?, Ai-Hf-Pd§4osMfl* 

f?120 nm7g/£U ^^ICZnStS i 0 2 £)ig^ 
% (S i O2 2 Omo 1 %) 0^2KIB*ffl«r/P^ 1 2 
n itk P do. 002 G eo.17 S bo.27 T eo.se (mol 
It) OiESBfcJSS 2 0 n itk ZnSiSi O2<0ig-& 

a (sio 2 2 omo 1 %) (omnwmitm-z 2 5 n 

ftk 7- : 8/V7 7'Xt^^^fl*/i^2 5 ninML 

X/^£6£T^J«L7c 0 COS, C(D7^7^t-7' 
2 0 0 °CtC 5#^7)Df&U IES«<D£ffi£«Bffc 

Xfl/V (Rf-CH=CHz. Rf;CeFi3 — Ciz F25 ) ^Xtf>3 

— ^— -eauwsji onm awwiiixy^hy- 

[006 9] (»ij3)^WJi«E»^fg 

tJ:t)7^y;l/^amS«ft«B (S D 1 0 1 

(80 CD *B*UU RttBB^lCcfcDWffcL 
t\ itffO. 0 1 OmmOWIIfiaU^U 
lC/<— 7/^D7/l/4 : ;Hf U> (Rf-CH=CH 2 . Rf;CsF 
13 — C12F25) ^rXfcTvr} — ^ — T'BWfil Onm (1 
JPWEttxyrv* hU-ffi) »cB«U *SHB03tE 

[0 0 7 0] 

*^O^BttBBcJ:tLbfBABB^ 
EMlFffiStt. &2URBon=8BO«(r')eEBtt 

TtiOWtt < ^JtCB»B*W&nS 0 
[0®OS5#^:i«^] 

[B 1 ] *JBW03tE8SliO«aBT?*6 
[0 2 ] ffi*oatg(0 
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[i3] 




1 2 


: *KW<D U-VX 




1 3 


: »©UVX 


[0 4 ] 




1 4 








1 5 


: )ffiaaKfl*BB©A»Jfckf- 






1 6 


: : r 


L Of) r a) 




1 7 




LIS* *J J 




1 8 


: 7#*V¥- 






1 9 


: a'J *-*-U-VX 


Tf5! 7 1 


^^BHcnT^^P^^fefScnT 7 +f en Jt-&^? ra 


2 0 


: V y v K • 5?g > • U 






10 2 3 


: tr-Axy; 




ra 7 ir ttt I f- v r^-^w +F — tn^rrSicni^^raT 1 

12SJ 1 <L/J\ >4>?* 1 V ^ 1 LBLi u -> -J-v. C 


2 2 








2 3 


: ^^u— «f- 


Ll2<J y J 


^feSBH^nT^Hpfia^fe^/n "P rtf 4f /TiiS=Pra 


2 4 


: U-+f-SS)lUSS 






2 5 




Llaj i U J 


q » - — ? f-- v rtf 4f +r ^aafrffi/nis^Ra 

^ |rc_ /Js. L> / ^_ / /jNp* ^1 V ^ KPT UU ^ T^;X\ t2<J 


2 6 


R3»ttfflffl«iE«©Bfffi 






2 7 




[01 i] 




2 8 








2 9 




[012] 




3 0 




5S0T&6 




20 3 1 




[0 13] 




3 2 




5S0T&6 




3 3 




[0 14] 




3 4 
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